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One-Line Diagrams

an over looked & underutilized tool

Aid in training employees about the building

Give employees the ability to quickly address utility issues
Are helpful for code compliance

Are helpful for emergency response

We explore how to
read, create, and use one-line diagrams



Presenter: B|” Lau 200N (professional engineer)

. S
i
s
— > - > -
- L3 L g
v Lo} ¥ Nl | L e .
’:f L) - ’
-—
> ] T s
N - (¥ <
= .y ol
— R B T R
/

1973-2006 (33 yrs)
“Facility Engineer”
Tomah — Fargo- Madison

/ Kenosha - Racine
CH7s DHS-DQA o= AV
(- “Surveyor & WHEA x@j \“‘ ﬁﬁ
Plan Reviewer’” Code & Education
Committees

Lauzon Life l:"““‘i’
Safety Consulting

Wis Liaison 2006-2011




Available to Assist Heather Lauzon Werner

Customers:
LLSC LAuzON LiFe
SAFETY CONSULTING

President since 2015

3 Years - Director of
Environment of Care at
combined rehab hospital,
CBRF, RCC, and school

Since 2012 — Statewide Consultant



Available to Assist Alex Werner
Customers:

LLSC LAuzON LiFe
SAFETY CONSULTING

2018-Present

Coordinator,
Documentation Specialist

Lauzon Life Safety
Consulting, LLC

Business Degree
Anticipated 2021




One-Line

Diagrams

\ (aka: Single-Line Diagrams)
Bill Lauzon (aka: Riser Diagrams)

1. Electrical 1-Lines 3. HVAC 1-Lines
2. Plumbing 1-Lines Qg4 Med Gas 1-Lines

5. Sprinkler 1-Lines
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One-Line

Diagrams

Bill Lauzon

N
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Ask Questions throughout the
webinar via CHAT box
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One-Line

Diagrams
Bill Lauzon
' Before we get started, ) 1
let’s go over some
E what and why ‘
clarifications
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What: Types of Diagrams

2D Floor Plans

Pros:
« Can show large area
« Shows device & room/wall relationship

O

ons:

« Very complicated if showing multiple
systems

* Usable for only 1 floor

« Difficult to follow vertical relationships

© 2020 LLSC



What: Types of Diagrams

3D Isometric

Pros:
« Shows horizontal & vertical
relationships

Cons:

« Confusing if showing multiple systems
or floors

« Very large if showing multiple floors

© 2020 LLSC 10



What: Types of Diagrams

2D Riser
(aka: 1-Line Diagram)
Pros:
MDP « Can show many vertical floors

« Shows vertical relationships well

ENTRANCE Conduit —~—
POWER — X" Condui y T

Cons:
Electrical Riser Diagram « Difficult to show horizontal relationships
' [Fs =10 « Confusing if show multiple systems

© 2020 LLSC 1



why: 1-Lines ?

Three Primary Reasons

#1 #2 #3
, A Lf Emergenc he Joi
?R:\.J,x.)‘xe AResgonsey ¥ Commission
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why: 1-Lines ?

#1 'hm N~

« Maintenance staff must know how
each utility system works

 One-Line Diagrams give a
simplied overview of the system

» Clearly shows shut-off locations

© 2020 LLSC
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why: 1-Lines ?

Emergency
Response

#2

« Maintenance staff must know how
to quickly shut-down systems

* One-Line Diagrams show the area
of service & controls

© 2020 LLSC
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#3

© 2020 LLSC

why: 1-Lines ?

VW The Joint
PV Commission

Joint Commission
Requirements

 Utility risk management is required

* One-Line Diagrams are one step to comply
with this code requirement
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Why 1'L|nes ? WV The Joint

PV Commission

EC.02.05.01 — Manage risks associated with utility systems

EP 1 - Designed & installed per NFPA codes
EP 2 - Designed per NFPA 99 Risk Categories (Chap 4)

EP 3 — Written inventory of components

© 2020 LLSC

EP 4 — High risk components on inventory (Risk Category 1)
EP 5 — Inspection/testing program
EP 6 — ITM per manufacturer's recommendations

16



EC.02.05.01 — Manage risks associated with utility systems

Why 1-Lines ?

VW The Joint

V| Commission

EP 7 — Qualified operating staff
EP 8 — Alternative maintenance program

EP 9 — Shutdown control labeling

EP 10 — Disruption procedures

EP 11 — Staff notification

© 2020 LLSC

EP 12 — Emergency clinical procedures
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Why 1-Lines ?

VW The Joint
V' Commission

EC.02.05.01 — Manage

- EP7

e EP .

Xy

« EP11 - s ﬂOth.\
« EP 12 — Emergency clinical procedures

© 2020 LLSC

‘ated with utility systems

o A
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Bill Lauzon

1. Electrical 1-Lines

© 2020 LLSC

One-Line

Diagrams
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Electrical 1-Line Diagrams Your road map to the power

distribution system
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Electrical 1-Line Diagrams Definition

NFPA 70E Article 100, Definitions

Single-Line Diagram. A diagram that shows, by
means of single lines and graphic symbols, the
course of an electric circuit or system of circuits
and the component devices or parts used in the
circuit or system.

© 2020 LLSC 21



Electrical 1-Line Diagrams

© 2020 LLSC

Electrical 1-line is the most
common of all utility 1-lines

Included in almost all
professionally drawn electrical plans

22



Electrical 1-Line Diagrams Uses

An up-to-date single-line diagram is vital for a variety of service
activities including:

» Short circuit calculations

« Coordination studies

» Load flow studies

- Safety evaluation studies

« All other engineering studies
« Electrical safety procedures

« Efficient maintenance

© 2020 LLSC



Electrical 1-Line Diagrams Traditional Diagram
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Electrical 1-Line Diagrams 1-Line vs 3-Line
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Electrical 1-Line Diagrams

© 2020 LLSC

“Ladder” Electrical Diagram

Ladder Diagram

1 pole system

Frequently used on
control drawings

)

Concept: power always flows
from source to ground -

26



Electrical 1-Line Diagrams

© 2020 LLSC

—
KL ) Stop 1
|

FS-1

“Ladder” Electrical Diagram

Ladder Diagram 2 pole system
Stop 2 ﬁi e, oL (L—z)
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control drawings
TS-1 m oL
x e~
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Electrical 1-Line Diagrams PANEL COVERAGE Diagram

Shows area served by each breaker
anel in a riser format
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Electrical 1-Line Diagrams

© 2020 LLSC

Top Down Layout

GENERAL NOTES

T °mask-m-

EYED NOTES
SErerETE
[0 ——

o4

1

T, LA L& 1

T i i i e
P

N e e D e e )r’)r)r\r)r')r |
[ il ke
r Ff o o |

-

R

|
|

)' ) or OF O DLD L ] N Dehe ke
[:] — =
[y — | e ’m-_-n- ks . 4
L g L ™ f
ST I8 ¥, £
-
o =
............................ ?‘ g
|5 S —— R
)r >r )r"' )r | or e |
S 9 ) O v o corma o e
[ AR B
e = -
Ai§] &4
&= E501

TR f Wil b

29



Electrical 1-Line Diagrams Specialty Symbols
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Electrical 1-Line Diagrams

© 2020 LLSC

Shows how panels are powered

 Normal Power
* Emergency Power

Caution: 1-Lines are NOT normally kept up to
date, especially if there's a lot of additions

31
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Electrical 1-Line Diagrams [& Traditional Diagram

""""""""""""""""""""""""""""""""""""""""

Shown on Diagram:
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* Relays
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Electrical 1-Line Diagrams Symbols
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Electrical 1-Line Diagrams Symbols

i NO universally accepted
set of symbols
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Electrical 1-Line Diagrams

3rd Floor
Devices

2nd Floor
Devices
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Electrical 1-Line Diagrams

Normal

Emergency
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Electrical 1-Line Diag

rams

NORMAL Power
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Electrical 1-Line Diagrams

EMERGENCY Power
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Electrical 1-Line Diagrams
4 Y v v

___________
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How to Read a Single Line Diagram

© 2020 LLSC 39



Electrical 1-Line Diagrams

How to read a 1-line electrical

Syt

Ml mertsfic

= run

€3 planati

Step 1: Consult the Legend
» Confirms the utility
« Shows the meaning of
symbols on diagram

© 2020 LLSC
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Electrical 1-Line Diagrams

How to read a 1-line electrical
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Steps 2-5: Look it over =
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Electrical 1-Line Diagrams How to read a 1-line electrical

Step 2 — Confirm if it's top down |
or bottom up I
* Look for the incoming v
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Electrical 1-Line Diagrams

....

How to read a 1-line electrical

Step 3 — Note Transformers
* Represent changes of

voltage ‘downstream’

© 2020 LLSC

Ut'\lity A 1500kVA
=iy X 4160/480V ~

43



Electrical 1-Line Diagrams

How to read a 1-line electrical

Step 4 — Note Panels, Fuses &
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Electrical 1-Line Diagrams How to read a 1-line electrical

Step 5 — Practice reading

by Tracing a power run

util
g ¢ : Main Incoming
: o> : Breaker Switch
g XFMR 1 E ] l
A Main Transformer
;Wr\m -
llllllllr:A:/;\:vl6;lllll
i } % % i Main Switchgear
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Electrical 1-Line Diagrams

How to read a 1-line electrical
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g Y NTV\ E ---------- r:i:/-r:/‘:: ------------------------------ E
________ BWERE e e et 8~ % (% 7 B
© 2020 LLSC ; ------ -\;-; ---------------- --; ---------------- :
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Electrical 1-Line Diagrams How to read a 1-line electrical

Switchgear
g I) 1) I)
[ L1 1
| ........ | ........ l ............
\ !
frensesasnnsnnen O . L Motor Control Center
* R: Main Switch Board

S i ¢
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Electrical 1-Line Diagrams

Power Tracing

Exercise #1: Trace Electrical

Feed of Return Fan #2

Motor Control

BOMED SWITCHBCARD EL

B4
BHUB

& ‘ =)
g RECORDS MTR:EEW o008 Center Maln 75 wen $O0 1125 KVJ'.\,\K}( I) > I) SPAGES: W
é gd o g o B k 1 {120,/208) {13c,/30a) 1 1 1 1=
2 5= = £ = reaker k< BIONED SWITGHBOMRD L
% g o5 : g Ex § -
Ea li % E % | ? 5 g5 @E
Zs e P 2 [ el i A Ll A i i P’

T HOWED SWTCHBOARD ENH

1 Switchboard Main
Breaker

SPECIFIC SHEET MNOTE:
{3) DOLD WSTER PIFE BOND SHALL BE MADE AT 4 POINT NO
FLRTHER THAN 5 FEET FROM ENTRONCE OF BUILDNG.

@ CCHCRETE ENGASED ELECTROLE PER MEC ART. 280-31C
AT LFER GRCUN

{3) CROLNDNG ELECTRCOE AT THE TRANSFCRWER SHALL EE
GROUNDED TO THE MEASREST BUILDNG STRUCTURE STEEL.

Sl

NOT

SF/RE

SPAC S

S

ééé

MDP Breaker E

Power Company

Transformer

P.GXE
XFNR

UFER GROLMND
3/0 OU. CROLND @ B0 MOT SCALE DRANRS

48




————————————————————————————————————————————————————————— ENFICERF BUILDING ——————————————————————————————————————-|

Electrical 1-Line Diagrams L Power Tracmg

Exermse #2. Trace Emergency

s Panel ‘LSWL’

| Panel LSWL

R A A 50 kVA

AR AN RN RN RNy Wi~ | Transformer

150A Breaker 8 -4 SafetiA_T S Panel DPILC

- - - MECHISTORAGE ROOM N -—- - N o — e m e e
FIRE PUMP ROOM | LOWER LEVEL OF BUILDING 'F
——————————————— | CWER LEVEL OF BUILDING "K' _ ___ ____ | (50 A Breaker 3)
1
i I LIFE
i | CRIMCAL SAFETY |
I . Lo ATS ATS :
PO e oman e I s ool weans o caue | ! sonee T L T T !
! 1 1 S 1
|
DG Qe m G (e Qu G (@ O G Q| Pog P I S I | . (S % |
O e e S e i B e I e |
1 1
|
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Electrical 1-Line Diagrams Where do | get a 1-line ?

1. For equipment: from manufacturer
2. For building: from electrical designer

3. For building: draw yourself

© 2020 LLSC
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Electrical 1-Line Diagrams Keep it Up-to-Date
S NFPA 70E Article 205,
g General Maintenance Re

205.2 Single-Line Diagram. A single-line diagram, where provided for
the electrical system, shall be maintained in a legible condition and shall
be kept current.

© 2020 LLSC



Electrical 1-Line Diagrams Updating

1. Request your electrical designer update
your 1-line every time there Is a project,
regardless of size.

© 2020 LLSC



Electrical 1-Line Diagrams Updating

© 2020 LLSC

1. Request your electrical designer update
your 1-line every time there Is a project,
regardless of size.

2. Get an electronic copy of your 1-line and

learn to make revisions yourself

Learn how to draw your own
at the end of this presentation
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Electrical 1-Line Diagrams Updating

© 2020 LLSC

1. Request your - decinner update
yo!’ BRCt,

e %) 7 )

2 d
lea. o

L&;. J Ulu.; _ il
at the end of this presentation
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Bill Lauzon

2. Plumbing 1-Lines

One-Line

Diagrams

© 2020 LLSC
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Plumbing 1-Line Diagrams

Floor Plans

Waste & Vent

© 2020 LLSC

Basic
drawings
Included
with all
plumbing
plans



Plumbing 1-Line Diagrams

Floor Plan
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Plumbing 1-Line Diagrams

Floor Plan

Waste Piping

In ceiling of
floor below

Confusing,
since
physical
location are
on different
floors
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Plumbing 1-Line Diagrams

Floor Plan

Confusing,
since
physical
location are
on different
floors
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Plumbing 1-Line Diagrams Floor Plan

Confusing,

since
physical
location are
_{on different
| floors

| Water Piping 1. In ceiling of this floor (down feed)

2. or in ceiling of floor below (up feed)




Plumbing 1-Line Diagrams

© 2020 LLSC

3D Fixture Isometric

Sometimes,
drawings
Include a 3D
view of
fixtures &
drain piping
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Plumbing 1-Line Diagrams

3D Waste & Vent Isometric

Sometimes,
drawings
Include a 3D
view of
fixtures &
drain piping

© 2020 LLSC

&\
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Plumbing 1-Line Diagrams 3D Waste & Vent Isometric

Sometimes,
drawings
iInclude a 3D
view of
fixtures &
drain piping

© 2020 LLSC

~
|-
ROUTE T&P
RELUEF VALVE
TO M5-1
1
MS-1
W1 I
p |
“J
A \
. S, £~
N S
D N
b ¥ SA
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Plumbing 1-Line Diagrams Water Isometric

Sometlmes’ Bathtub
drawings o o
Include a 3D // e
- Woter closst -O— N
o Of K"“‘ ' Shut-of f valves
fixtures & P o
drain piping ot " ——

Cold

WATER MAIN

© 2020 LLSC y



Plumbing 1-Line Diagrams Waste Riser

_______________ _|
L | LAV or
Loop Vent

Rare Iy, Optional - :jnt Waste Fixture)
drawings .. IO O o
Include a riser s .

LAV we 1-1/2"

view of waste °QAUJ\ H v

o c t3 L
p I p I n g 2] FD FD T e
NN i sk
\ 4 & Shower
c.o.n —J N t L J
Horizontal
Branch Drain

— Within 12'-0" From

i

Crown Of Trap To
| Stack By Developed
C.O. Length

Building Main Drain -4—— Horizontal Branch Of
% —l Building Main Drain
© 2020 LLSC * ' '




Plumbing 1-Line Diagrams

Rarely,
drawings
Include a riser
view of waste

piping

3 11

Waste Riser

L T = | T T
I of

o===
i Bt }

=l
I
I
|
I
|

—n i
I'-"I
| 1!
- l A
o — s ‘A {
A-'.':-- . }.;
v
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Waste Riser

IF they do,
here’s how to

read them
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PLUMBING RISER DIAGRAM
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Drains

IF they do,
here’s how to |
read them

PLUMBING RISER DIAGRAM

located

v g_ 4..« -~
I mkm “ .._.n...
_W.Yll.—rv." ';.,.m.ﬂ lllllllll
T HW ’ *.
2l ww-. ) |
o| | T Qe
2 iy } ke
o’ d g T | [*
j| & g 2 whl i
Q " Mw ¢ S Ak
2 | I S L
& R i
= T E & Ak 4
| S e
4 1AL
“ . _.
il ). AFANE A4 et
el AT e
S .A\OA. —M N 4
m _ |.-L—0.i l,..-l.. .._u..m
© c+ A R R ——
S BEERIEE Sl
© T A Al 13
. — mwt .L- ’ W -hu_
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Drains are
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Plumbing 1-Line Diagrams

Waste Riser

IF they do,

’
here’'s how to |
Vents are ‘
AL e e re ad f'] e m
located EETERAREE T oo TS s crune o s e
< - R e ] !
| e B 1 L L R LR “.' 5 .
abOVG the e Dt gy o= D o o ot D 2 S0 o SR ey 1B gy A e 2
e o . - P ————————r Vents :
fI .:?,'4' E : ;: o~ |= l : > .-~: 5 30 ,': > e l'-"l' Y . -__,:
3 =, 1 ! & 7Y . 217 ?
O0r /39E:?’:-3 L1 =1 "-1 L LS ' !5 ”I ¢
e o g BlL 20y ..‘ —reng § FEC T IS 1] - | -
- W V: R —- : — #’ - — et -
e T e e e s e o e
R e = Sy
!4:_' 2_ 15y -'-:0 o ! I % oy P s o stiss ! o 8 -
%) 1108 =4 LA ' 11 N ' L s 3
SR A s A SN TS|
4 e = y* ;’,'%‘u‘i e - | e — P AR A — :

o1

b
y——

PLUMBING RISER DIAGRAM _
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- 1 ' - Hot Water
Plumblng 1-Line Dlagrams WalerRIser Hot Water Recirculating

Cold Water
— Deionized Water
- - -» ‘fﬂ
—=: Even more
l,’s,-; rare, is the
| water riser
diagram

/il



I o ' - Hot Water
Plumblng 1-Line Dlagrams Water Riser Hot Water Recirculating

Cold Water

LB e Deionized Water
Floor Branch
wbrew | IF they do,
Floor Branch [ 17118 “te kel 17 here’s how to
: e read them
rré:‘:‘__——-[ il | o Note, in this layout,
Floor Branch BILR S 40 Y ; water is fed
"""" =T downward from
gz pipes in ceiling
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Plumbing 1-Line Diagrams Water Riser

Hot Water
Hot Water Recirculating

Cold Water
Deionized Water

IF they do,
here’s how to
read them
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Plumbing 1-Line Diagrams

Symbols

VALVE SYMBOLS

PIPING SYMBOLS

© 2020 LLSC

XX x X XX X o/ F B

BALL YANE
F = FULL PORT BALL
R = REDUCED PORT BAL

BUTTERFLY VALVE

CHECK VALVE
D = WMTH DASHPOT

GATE VALVE OR
MISTELLANEOUS VALVE

GLOBE VALVE

NEEDLE VALVE

FLUG YALVE

ANGLE YALVE
{UNDEFIED)

THREE ¥AY VALVE

FOUR WAY VALYE

UNE KUMEER CHANGE

UNE SIZE CHANGE

SPECIFICATION BREAK

HOSE CONHECTAN

SPECTAQLE BUNO
(OPEX OR CLOSED)

-

HAMER BUND
{OPEN OR CLOSED)

SPECIALTY ITEM
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Plumbing 1-Line Diagrams Water Riser

AN RLLEF waw

Exercise #1: Find
shutoff valve for sink
on the 3 floor?




Plumbing 1-Line Diagrams

Valves

Water Riser

ceiling
(probably

in hall
outside of

room with

a P-1
sink)

Exercise #1:
Find shutoff
valve for sink on
the 39 floor?
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Plumbing 1-Line Diagrams Water Riser

Exercise #2: What happens if the
floor valves “leaks” and fails to
shut off the water. Where are
the next upstream valves?

77



Plumbing 1-Line Diagrams Water Riser

Exercise #2: What happens if the

) , floor valves “leaks” and fails to
Must trace shut off the water. Where are
the water ¥ | . the next upstream valves?
piping :
upsteam
until you,..-
find a
valve, in w
this case, %a.
down the ¥

riser

.
B
- —
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Plumbing 1-Line Diagrams Water Riser

Must trace 2 &
the water
piping _ .
Exercise #2: What happens if the
upsteam " » .
oL floor valves “leaks” and fails to
) y shut off the water. Where are
find a the next upstream valves?
valve, in
this case,
down the
riser < and R
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Plumbing 1-Line Diagrams

Water Riser

Valves
are in
ceiling on

the -
ground
floor

Exercise #2: What happens if the
floor valves “leaks” and fails to
shut off the water. Where are

the next upstream valves?
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Plumbing 1-Line Diagrams

Water Riser

AN RLLEF waw

e

-
M | )
' |
. | P
- =Il! »
|' N

g e

Must go to floor plan to
get precise location of
the ground level valves

HINT: best to put room
# next to each fixture

81



Plumbing 1-Line Diagrams Water Riser

«-<+¢.4: | ETW{} (P

Exercise #2: Where
are the next

astream valves?

oor plan to
location of
1 level valves

HINT: best to put room
# next to each fixture

Ll!!}




Bill Lauzon

© 2020 LLSC

One-Line

Diagrams

3. HVAC 1-Lines
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HVAC 1-Line Diagrams HVAC Floor Plan

.
e gy A e g1
\¢ -n-..l-- T 14— — v —

HVAC LAYOUT
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HVAC 1-Line Diagrams

HVAC Floor Plan

Best to Colorize,
so each type of
air is easily
identifiable

Return

Exhaust

HVAC LAYOUT

5 NO
standard
colors
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HVAC 1-Line Diagrams HVAC Riser Diagram

‘r_.--"*' b

- =1 .
S s T
T k.

HVAC Riser
Diagrams are
. RARE

'l_'-_'.

s

1

|
2 e 2
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HVAC 1-Line Diagrams

A530 CFM
)

AIR FLOW DIAGRAM

\ .
OTAL RET

WL SUPPLY AIR 30
URN AIR 30000 ¢

BOO ¢

HVAC Air Flow Diagram

M
FM

TOTAL SUPPLY AIR 50B00 (

TOTAL RETURN AIR 3000¢

FM
CEM

H( e | [ e I
U000 CFM /600 CFM  « L J 10 CFM
JLO0 CFM B / FM
dTH FLOOR
100 M | Y )
4800 CFM 6 CFM | O/ M
6500 CFM u | | | | ] 6 M
1 4
1
JHD FLO0R
800 CFM 00 CFM < | | . CFM
00 CFM gy m | [ ] | t FM
1
. Y
ZND FLOOR
104 M 79 M P 7900 CFM
11 FM B 7100 CFM

© 2020 |

Supply
Return
Exhaust

Infrequently,
HVAC plans
have an air
flow diagram
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HVAC 1-Line Diagrams HVAC Duct Elevation Diagram

© 2020 LLSC

primn
L TR L

TR T s e Supply
i Return
j = Exhaust

Sometimes,

—> HVAC plans have

" duct elevation
detalils

ol e

: 3t
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HVAC 1-Line Diagrams

NFPA Diagram

T\

Fire-rated roof celling assembly .

E— Supply Duct

air, soe
24.1.2(0),4
83342 ™

pee 3-3.4.1

-

J
mumem FD,»00 3344
1o the rated sssembly, see 3-3.3 N

Return/Exhaust Duct

Roof top

NFPA 90A-1999
Fig A-3-3

b‘
8
o |

@ ’
/
RO RDTL TS Be
1:1 E Masonry/
o (T Schaus sha,
~ A 800 3-3.4
4 ® ®
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HVAC 1-Line Diagrams

HVAC Riser Diagram

Wing el vy East Wing Riser can
=1 Show area of
—‘ ‘Stair B "oBire ° 1 2 srair pAHU 14 3 st :
service of
______ RECResidentfofs | AHU 13 m AHU
Offices Inpatient Sleeping Rooms -
____________ il ¥ Ef Used if AHUs
E = |¢ serve multiple
---------------------------------------------------------------------------------- . floors
i1l E IAHU QI AHU 7] 1AHU BI'[
© 2020 LLSC
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HVAC 1-Line Diagrams Exhaust Riser Diagram

#lo#2 #3 #4 #5 A0

FE S Best to # each

= = supply/return

. - . & exhaust
duct riser

and show on
— — — : the plan view

- = Also best to show
'- room location of
each shaft

92
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HVAC 1-Line Diagrams Exhaust Riser Diagram

#1 #2 #3 #4  #5 HO#T

b e e I B~

=& =9 - Best to # each
o . supply/return
° axhaust

" riser

° d show on
e plan view

room location of
each shaft

93

- ‘ Also best to show
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Bill Lauzon

© 2020 LLSC

One-Line

Diagrams

4. Med Gas 1-Lines
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Med Gas 1-Line Diagrams 3D Isometric Diagram

Source | gy

| P v ——

e ~ -

~ { -

- . !
‘‘‘‘‘ o Jl s

~ y -7

SN : d o = e -
g ; ’
* < — <
-~ S S
» - L (\‘_’ ) ” ‘ D “
= SS F 2 <~
b J = - €Oy WPt
A \‘ »~(‘.‘o~: 4“
—_ o AR -
"~ - — A
.- \\\ ¥
— .
= - i! = g J
- ~— -
< N
- ot -f"" SO
~b '_--t‘ﬁ ] — g
~— N ~ o
e ’ S

1 story system

Complicated drawing for evena |




Med Gas 1-Line Diagrams

3D Isometric Diagram

Floor Control
Valve #1 P~ .
- R
s ,;m}] 3
Floor Control [~ ‘;
Valve #2 0

((0)




Med Gas 1-Line Diagrams

3D Isometric Diagram

LR
A WA

Floor Control
= Valve #1

—ar

o P

ey

B LR DT PRy P

-

-

TR T p——— “
- -
- .
~r e
e
O, @Y

Pl
= N,

-
ADBA ot

(D)




Med Gas 1-Line Diagrams 3D Isometric Diagram

i 0

- -
A | 4

Floor Control
Valve #2

(D)




Med Gas 1-Line Diagrams 3D Isometric Diagram

L VAN on
Zooming downtoa  fesngbex
single zone shows the
Zone Valve
and piping details

M-KKF 22 for 2 gases (AIr7, C0 D)

Acss 21

Ou- B12 - \
A -
‘::?:?1,‘ o Y Gas control and dosing box
o e \ M-KP 24 for 4 gases
';730-::3 \ (AIrS. NLO . Vac, O3)
’— )

Y Two arms height adiustable
ceilling pedarnt M-GLOBA for
surgery

Ueed slr xkhawust

Alr 8-215
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Med Gas 1-Line Diagrams

3D Isometric Diagram for Air

MAIN AIR LINE o SLopes
— o - - o
T PPE MINIMLIA !s‘ (P — |.\.a_'-,.,},“l.,‘;-!f‘r,'4:‘;‘:
e . — |~. ] 55 R
-— ——
Q - 12°0R0P - e,
!\’ 2/ wiow “‘“\
PR = HZome g . — V2 0ROP ~J e -
- - g | | -
- - == P = —
- T e — B = P
== : i L ="
| ! — -~ .-—II— VALVE 's‘
- AIR CONTROL 2l AIR CONTROL ‘
| UNIT OR AIR g UNIT OR AIR 1
| ADOMIONAL FILTER SR RILTER
2OR < i
BALL VALVE
I BT ETURN 3 |
| ~ - : |
- BALL VALVE <3
| - |
— L URAN DALY N\ P L
| - Ly M ALVE |
| R T ’ :
~ -
| COMPRESSOR MODEL 707C U [ -alty ;
| DRAIN AR COMPRESSOR DALY, N OIL COALSCER l i ' i
| ' & | \E l
I BYPASS I I ® |
| S MAIN IR UINE SN / ! |
1 PSP MININUM -~ | DRAIN LEG
T
' - MODEL 707F || i " I
2 AIR FILTER BAULVAVE y |
g BALL | oeawosa
VALYE |
! H e
S ”
FLEXSLE HOSE BETWEEN | AR IN I -
COMPRESSOR & MAIN AIR LINE -
C | REFRIGEEATED P
M AIR DRYER -
I ”
5 -
s | P
PP
BALLVALVE i - | »
”
i I -
~ | -
i = I e
~
-
~< b

© 2020 LLSC
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Med Gas 1-Line Diagrams Air Isometric TRACING

MAIN AIR LINE

T PPE MINIMUM R - =N
- !’b—‘ '\‘~.I —
-
E s = 12°0R0P | ="
10 -
_—=tF o 1, Y ~ ‘ -
- = ALVE I e, —
s - L] _I T
T L Z | == BALL = 3 Nk\)
2 i -
=== : X =y
T AIR CONTROL [ 7050, q control |
| UNIT OR AIR g UNIT OR AIR 1
| ADOMIONAL FILTER SR RILTER ‘
12 &
BALL VALVE
I " e QL:MDA:I{V \H |
| VALVE T 3 |
] - “ BALL VALVE -~
T e DRAM DALY <l T BALL |
- T I LG |
/
Compressor s Iy i
MODEL 707C =3B T
S O u rC OIL COALSCER i 1 i
I \B
BYPASS | " |
BALL VALVE ) | |
MAAIN AIR LINE LT |
1" PPE MINIMLIA | DRAIN LEG
MODEL 707F I |
R |
| -
”
”
FLEKBLE HOSE BETWEEN ~ _“Toyse., I -~
COMPRESSOR & MAIN AR LINE Rl s -
e REFRIGEEATED 2
o IS AIR DRYER -
”
I -
DRAIN LEG ~— I -~ <
SALLVALVE | 7 g
”
I -
-~
- B
~ -~
~
-
~< b
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Med Gas 1-Line Diagrams

Air Isometric

TRACING

Stopgg
e o ;/:;t:\\\ (S
— S — - i ZED 0 ot
— —
e
12'0R0P .
unioN
BaLL
A —— 1

- - L
e — g ™

| Piping Loop o, !
AIR CONTROL |
| % UNIT OR AIR 1
: FILTER FILTER i
! R !
l S S EALL UALYE |
| T e URAN DALY |
| s |
| B |
| COMPRESSOR MODEL 707C ‘ . > T

| oeam R comeressor ey, n OIL COALSCER |
THEA M. J] '
| i |
| | l
| Rt Tanmo R ' DRAIN LEG |
4 MODEL 707F Jront : |
~ AIR FILTER BALL VALYE L |
e : peam oy > y |

|

FLEXSBLE HOSE BETWEEN
COMPRESSOR & MAIN AIR LINE

BALL VALVE

© 2020 LLSC

REFRIGEEATED «
AIR DRYER -
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Med Gas 1-Line Diagrams

MAIN AIR LINE -

T PPE MINIMUM (G
ﬂt<\\, 2 - Gty
= - -
e,
12°0R0P —_—

ADDATIONAL -t unioN
1Z DROP A ——

Air Isometric

TRACING

FILTER

I_Piping Loop [~ 1

BALL
VALVE o=
AIR CONTR!
UNIT OR AIR
FILTER \

s
|
|
I = il
| =3 BALL VALVE N —
— mm\l}»\,“.v
; == & e EALL UALYE > =
T e DRAM DALY :‘ -
i e [ | Notice that each
COMPRESSOR MODEL 707C = - ¢ ’ i
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Med Gas 1-Line Diagrams Air Isometric TRACING
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One-Line

Diagrams

Bill Lauzon

5. Sprinkler 1-Lines
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Sprinkler 1-Line Diagrams

Typical Floor Plan

REMOTE ARREA 2
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Difficult to see areas of

service if:
Multi-floors (risers)
Multi-zone arrangement
Different types sys

e Ty — —]

Drawing that a

*| sprinkler designer

generates &
submits for state
review

Shows pipe location,
size, length, remote
area, “nodes”
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Sprinkler 1-Line Diagrams

Typical Floor Plan
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Sprinkler 1-Line Diagrams

Typical Floor Plan

Shows
Area served by
each system
Sys ID #
Location of
control valve
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....................

BAING
YOUT ON

— Rarely shown on
4 sprinkler plans L
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TRACING

Let’s trace the piping
from this roof
standpipe connection
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Riser Diagram

TRACING
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Trace the piping
from this roof
standpipe
connection
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_ 0 - SOUTE [ g —_t Al
r ST FLOOR - SOUTH STAIR . - R = = =
| : I i
| & , . :
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: g i i |
| | | ! . .
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TRACING

valve — T
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i -.-:‘l:-e—lT i i i
i S i Note:
| FEEDS | | . . ; ;
| ISTFLR ~ld : This Flow Switch will signal
| OF 'SNF & LF) i [ .
1 F 1 1
| Bibe Bl if any of the downstream
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i -.-:‘l:-e—lT i i i
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WY A0 _

TRACING

So far we've

traced this part of L

the system
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There’s more to
trace to get to the L o
source

~~~~~~ - AL | LOWVEM LI, ©F BURDIW

= LOWER LEVEL « 30U BTARS -~
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Note:
This valve shuts-down the same
systems as the previous valve
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Continuing to the
Fire Pump and to the 8" Main
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Note: !
These Valves shut-down the entire [ |
. . . 1
FS sprinkler system & isolate the fire pump | !
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Note:
| These Valves shut-down the entire sprinkler
£S5 5 1 system & isolate the main check valve
. TL e '
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Sprinkler 1-Line Diagrams

Riser Diagram
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S/ | If this valve
—— | | fails to “hold”

ONE-LINE SPRINKLER SYSTEM
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Exercise: Where is the Valve?

If this valve
fails to “hold”

BOWER ROOM
--------------------------------

ONE-LINE SPRINKLER SYSTEM
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p - ” t ' o’ “ " s o
f Ads VY " . on s A \ CNTRY W v : [ 4
{ - i H ———
‘ i IS WP | | =
) Win '
Sond ' f_—‘ i} SOy ']
) wWos y ! y & | [
1 -~ bk d -
W1 - ' 5y .
I'w IW " : i1 -
LI A ! ~P - !
i i - ' ’
;
\ |
P J \ ] &
:

Exercise: Where is the Valve? [
~

e pmm——- "7."\,"‘“'““*""“'"'*““: If this valve
i 1 " " e H
' - e | [— =] fails to “hold”
l‘ e : i' - i g : ? : ‘ {
T > B i :
c’bl A :
| |
1
I .~

~

A

You must use this valve WhICh shuts down
all but system #1

.....

| T
e~ e — e =

W 5 ey PN it

-
——n |

130




Sprinkler 1-Line Diagrams

O

1 =5 Shut-off Valves
[} « Tamper switch required

* Monthly inspection required
_|* Annual operation required
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ONE-LINE SPRINKLER SYSTEM
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One-Line

Diagrams

Bill Lauzon ‘ BONUS: How to Draw 1-Lines ’
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How to Draw 1-Line Diagrams With MS Power Point

Frequently, it is difficult and
expensive to get design
professionals to generate 1-line
diagrams for systems they design
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How to Draw 1-Line Diagrams With MS Power Point

It is even MORE difficult and
expensive to get design
professionals to update your existing
1-line diagrams, especially if they
didn’t originally generate them
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How to Draw 1-Line Diagrams With MS Power Point

Thus, the opportunity
for the DIY

Following is a method for using Microsoft Power Point to
draw and update your own
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How to Draw 1-Line Diagrams With MS Power Point

It also forces you to
better understand your
systems and self-
evaluate compliance
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How to Draw 1-Line Diagrams With MS Power Point

"y
.
S
a . TR
g
. .
«
..... \

#1. Click On L
. This brings up a clean

‘canvas’ or page

Click to add title
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How to Draw 1-Line Diagrams With MS Power Point

#2. Find the
“Draw” Icons

Click to add title
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How to Draw 1-Line Diagrams

With MS Power Point

! bat
c a8 === 0. IEN\NOO0O - 4 Find
. iA1LLe o - :_I:I — fac Replace -
Aa == = = | = ls Select -
Paragraph

Editing

#3. Click on the “down”
button on RH side to
view all the tools
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How to Draw 1-Line Diagrams With MS Power Point

§ Select

.. ” . e tea on o= S|
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@GOOOr L ¢ ora @ el .
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C1<x0C 1 4 >
Block Arrows i TeXt
] gt | .
IPREE  Line
Equation Shapes O BOX
Flowchart Freeform
O DM@ E K & AVED
QOO
Stars and Banners
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Callouts
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Action Buttons
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How to Draw 1-Line Diagrams With MS Power Point

e e S|
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Rectangles
L] (@) [ ) (& ) (=) (] ()
Basic Shapes
EoOAMITOSC OO ]
@Gooar Lo #4. Click on the
O0O@HE<T = & [

OGC )< S Freeform tool for now

Block Arrows

1) led M Fing
; Rae Replace
g Select

Equation Shapes

Flowchart

O DM@ E K & AVED
QOO

Stars and Banners
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Callouts
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How to Draw 1-Line Diagrams

With MS Power Point

imerclal use

#5. Move the mouse &
left click where you want
to change direction

[ A S ™

I 7

Hold the “Shift” key down if
you want to move
“Orthographically” (straight
across of up/down)
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With MS Power Point

How to Draw 1-Line Diagrams
isoft PowerPoint non-commercial use

Acrobat

13} Text = R VR N [ )
=>4 B
AL Arrange
S s -

rawing

| O

#6. To Colorize: click on
the “Shape Fill” button &
select from the color
Options
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How to Draw 1-Line Diagrams With MS Power Point

Acrobat

|# Text Direc BN \CO
. /““\ FJ.\

e ~ Arrange
J 8|7 - 3
Drawing

#7. To Change thé Border:
click on the “Shape Outline”
button & select from the
outline options

« Standard Color

* No Outline

 More Outline Colors
« Weight (line width)
 Dashes

 Arrow

|.A
A
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How to Draw 1-Line Diagrams With MS Power Point

Let’s start by making a valve with a
tamper switch

T

>
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How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

T

K]

With MS Power Point

E RN e
A1LL Y
b

da'i“ﬁ O

=
| -
A

]
L

#1. Left-Click on the
“Triangle” tool in the
Drawing drop down
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How to Draw 1-Line Diagrams With MS Power Point

Draw a valve with a
tamper switch

T

% #2. Left-Click on the
g canvas and slide the
mouse to the right to

form a small triangle.
Size doesn’t matter.
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How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

T

K]

ZSQ

With MS Power Point

#3. Left-Click on the
triangle and you’ll see a
box with “handles” and a
green handle at the top.

This is the rotate tool.
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How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

T

K]

With MS Power Point

#4. At the same time,

* Hold down the “Shift”
key

» Left-Click on the green
“rotate handle” and

» Slide the mouse to the
right.

« This will rotate the
triangle 90° to the right
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How to Draw 1-Line Diagrams With MS Power Point

Draw a valve with a
tamper switch

#5. Make a copy of the
triangle by right-clicking on
T it and selecting “copy”, then

% repeat and select “paste”

Cut

3 Copy
[ Pas‘tem

2 |

w9

Edit Text

[ E

Fdit Points
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How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

T

K]

With MS Power Point

Next, rotate the 2" triangle
so it faces the 15t triangle

#6. At the same time,

* Hold down the “Shift” key

« Left-Click on the green
“rotate handle” and

» Slide the mouse to the
left.

» This will rotate the triangle
90° to the left

152



How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

T

K]

With MS Power Point

#7 Left-click on the 2nd
triangle and move it until
the facing tips meet
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How to Draw 1-Line Diagrams With MS Power Point

Draw a valve with a SN OO O
tamper switch AlLD S

% N A
N #8. Left-Click on the

“Freeform” tool in the

Drawing drop down
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How to Draw 1-Line Diagrams With MS Power Point

Draw a valve with a
tamper switch

T

K]

#9. Position the mouse
at the intersection of the
triangle tips, hold down
the left button, and move
the mouse upward.
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How to Draw 1-Line Diagrams With MS Power Point

Draw a valve with a
tamper switch

T

K]

#10. Position the mouse
left of the line just drawn,
hold down the left
button, and move the
mouse to the right.
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How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

T

K]

With MS Power Point

#11. Left-Click on the
“Text Box” tool in the
Drawing drop down
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How to Draw 1-Line Diagrams With MS Power Point

Draw a valve with a

tamper switch _
: \

#12. Left-Click on the at
the end of the line just
made and slide right.
This forms an empty text
box.
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How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

4 T

K]

With MS Power Point

#13. Type a capital “T".
Change the font size as
needed

159



How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

T

With MS Power Point

Next, color the valve body
‘white’ (or other color)
So it stands out

#14. Left click on each
triangle (the handles will
now show)
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How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

4 T

With MS Power Point

&

_ | Arrange Quick

| & Shape Fill

LZ shape Outline ~

Styles + = Shape Effects ~

Drawing

#15. Left click on the
‘Shape Fill’ tool at the
top of the screen
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Theme Colors
Draw a valve with a —
tamper switch T

Standard Colors

Recent Colors |
|| EE EER N

Mo Fill

A EEEEER
T

K]

#  More Fill Colors... ‘

& Picture...

ol |
( Gradient 4 |
=

Texture b

#16. This opens the
‘Theme Color’ options.
Left-Click on ‘white’ or

whatever color you want
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How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

4 T

K]

With MS Power Point

This colorizes your valve
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How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

4 T

K]

With MS Power Point

Now you “group” all your objects
into a single item. That way you
just copy & paste the entire
valve and only need to draw it
once.
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How to Draw 1-Line Diagrams

Draw a valve with a
tamper switch

T

K]

With MS Power Point

#17. Set the mouse
above the top left
corner of the drawn
objects, left-click and
slide to the bottom right
of the objects so all of
them are highlighted,
and release the mouse
button
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How to Draw 1-Line Diagrams With MS Power Point

Draw a valve with a P #18. With the mouse
tamper switch hovering over the
T highlighted objects, right

‘ ; I ] Rildr click on the mouse. Click on
Cut
3 Copy

& ““ ”» -
. Group” in the pop-up menu
[ Paste Options: and then “neW”.
Group
T4  Bring to Front r
2L send to Back b

Save as Picture...

- ) -
3]l  size and Position...

{Z,'.r Format Shape...
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Draw a valve with a —
tamper switch [

23 copy \11/‘
[, Paste Options: N
5 & o 1o m]

E Group
el

Save as Picture...

- ) -
3]l  size and Position...

{Z,'.r Format Shape...

With MS Power Point

#19. Click on “Group” in the
pop-up menu and then
“Group” on the second

menu.




How to Draw 1-Line Diagrams

With MS Power Point

Now you have a valve
with a tamper switch

T

>
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How to Draw 1-Line Diagrams With MS Power Point

-
Use the same basic steps to create a Library of I;Q
parts of your 1-line diagram, such as:

A © (@ =

Flow Pressure Dry Air
Switch Pressure Gauge Valve Compressor
Switch
— TRANSFORMER
UL A 150A
(Y11
I 112.5 KVA -TN_ €T_
Elec Panel Transformer Auto Breaies
Transfer S
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How to Draw 1-Line Diagrams With MS Power Point

Use the same basic steps to create a Library of I;Q
parts of your 1-line diagram, such as:

OR You can hire a professional to draw
your 1-Line diagrams & give you the file
SO you can update yourself

Qwitch
= L L S C LAuzON LiFe =
L SAFerY CONSULTING | T
EleC Panel [ ranstormer AUTO

Transfer S Briestel
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How to Draw 1-Line Diagrams With MS Power Point

Now, let's actually draw a
1-line sprinkler drawing
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How to Draw 1-Line Diagrams With MS Power Point

w

Go to the various locations in your building to view the actual
systems and sketch their layout. Doesn’t have to be pretty.

N

1.

f

n |
f

n

n

i
178
Ao
O

<V
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How to Draw 1-Line Diagrams

With MS Power Point

Take your sketch back to your computer, open power point,
and insert the component parts from your library, drawing
lines to represent the piping & typing as needed

Unknown 47

(invest) E'j

%

Air

4”

Dry
Valve
: _|

#2-Wet |
Sys

| #1-Dry |

Sys

(o)

" Main

<V

IN
é’l
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How to Draw 1-Line Diagrams With MS Power Point

Go to the other key locations in your building with sprinkler
components and do the same thing
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How to Draw 1-Line Diagrams With MS Power Point

Update the 1-line as more info is gathered

Feeds Roof
Eves

Feeds 2
North

Feeds 1 o) @ {;él;_ ” Air

North | | 4 4 T

Dry 6” Main
#3-Wet Valve
Sys
XLF PR
l Ck |—

#2-Wet | | #1-Dry |
Sys Sys
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Put a box around each set of components and label where located

Feeds Roof
Eves
Feeds 2
North
Cortdor Celling by Rm 156 oo | Main Mech Room 107
7 T ™
Feeds1 1 — @ | d : !
North —— FS } {;Q} i 4 L4 Alr —
i ! | i I
| | (s il
: i i Dry 6 Ma|n :
|
; #3-Wet i ! Valve E
1 1 1 1
p—C i i
--------------- ! ]
i Eﬁ—ll *‘ 2§—|' !
- l Ck |— i
1
\ 1}
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One-Line

Diagrams

(aka: Single-Line Diagrams)
(aka: Riser Diagrams)

1. Electrical 1-Lines 3. HVAC 1-Lines
2. Plumbing 1-Lines Qg4 Med Gas 1-Lines

5. Sprinkler 1-Lines
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